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Pref ace

Mem bers of the staff at Ed wards Air Force Base, Ed wards, CA, are
con duct ing a se ries of flo ral and fauna sur veys to check for Fed er ally  -
listed en dan gered or threat ened spe cies and to ob tain in for ma tion for an
over all re source man age ment plan. In pre vious years they have con ducted
sur veys for tor toises, but ter flies, birds, and eu bran chi pods (in clud ing tad -
pole, clam, and fairy shrimp). This re port de scribes re sults of a sur vey for
ter res trial mac ro in ver te brates con ducted by Dr. Gor don Pratt, Uni ver sity
of Cali for nia at Riv er side, dur ing 1997 un der Con tract DACA39- 39- 96-
 0028. This re port pres ents re sults from the sec ond year of a 3- year study.  

The con tract was moni tored by Dr. An drew C. Miller, Aquatic Ecol ogy
Branch, Eco logi cal Re search Di vi sion, En vi ron men tal Labo ra tory, U.S.
Army En gi neer Re search and De vel op ment Cen ter (ERDC), Vicks burg,
MS. The study was con ducted un der the gen eral su per vi sion of 
Dr. Ed win A. Ther iot, Chief, Aquatic Ecol ogy Branch; Dr. Con rad J.
Kirby, Chief, Eco logi cal Re search Di vi sion; and Dr. John Kee ley, Act ing
Di rec tor, En vi ron men tal Labo ra tory.

Dur ing the pub li ca tion of this re port, Dr. Lewis E. Link was Act ing Di -
rec tor of ERDC, and COL Robin R. Ca baba, EN, was Com mander.

This re port should be cited as fol lows: 

Pratt, Gor don. (2000). “Ter res trial In ver te brates, Ed wards Air
Force Base, 1997,” ERDC/EL TR-00-3, U.S. Army En gi neer
Re search and De vel op ment Center, Vicks burg, MS.

The con tents of this re port are not to be used for ad ver tis ing, pub li ca tion,
or pro mo tional pur poses.  Ci ta tion of trade names does not con sti tute an
of fi cial en dorse ment or approval of the use of such com mer cial prod ucts.

iv



1 In tro duc tion 

Background

Ed wards Air Force Base (EAB) is lo cated in the Mo jave De sert in
south ern Cali for nia near Los An ge les. Ter rain on the base of po ten tial
value for ter res trial in ver te brates and other or gan isms con sists of sand
dunes, dry open hills, val leys, dry lakes or pla yas, smaller clay pans, and
pools. Vege ta tion around the pla yas is salt bush scrub and around the pools
and clay pans is salt bush scrub, Joshua tree wood lands, cot ton wood and
wil low thick ets, and mes quite basque. Pla yas and most pools are de void of 
mac ro phytes (Bran chi opod Re search Group 1993). The up lands are com -
posed largely of creo sote bush scrub.

EAB per son nel are con duct ing a se ries of flo ral and fauna sur veys to
check for Fed er ally  listed en dan gered or threat ened spe cies and to ob tain
in for ma tion for a com plete re source man age ment plan. Pre vious sur veys
have been con ducted on tor toises, but ter flies, birds, and eu bran chi pods
(in clud ing tad pole, clam, and fairy shrimp). Sur veys are be ing done to ob -
tain in for ma tion on en dan gered, threat ened, and com mon spe cies to pro -
vide data for the pro posed habi tat man age ment plan.

De sert in ver te brates of the west ern Mo jave are highly sea sonal and de -
pend ent on rain dur ing the win ter and spring. In this des ert eve ry thing de -
pends on wa ter and its avail abil ity. Many of the leaf lit ter spe cies, such as
Je ru sa lem and camel crick ets, di plu rans, cen ti pedes, and mil li pedes, oc cur
at the soil sur face only dur ing moist months, which are usu ally be tween
No vem ber and March or April. Dur ing the rest of the year, they are bur ied
deep within the soil. Other in ver te brates, such as but ter flies, moths, leaf-
 feeding bee tles, and her bivo rous flies, fol low the avail abil ity of their spe -
cific food plants and oc cur only when the plants are ei ther leaf ing out or in 
flower. Many bees, wasps, bee tles, and flies seem to sea son ally fol low par -
ticu lar nec tar sources. Even though the des ert may ap pear ex tremely dry
dur ing the hot test times of the year, it comes alive with in ver te brates at
night, such as large tene bri onid bee tles, wasps, ants, spi ders, scor pi ons,
and sol fu gids.  This be hav ior is a re sponse to the hot dry ing ef fects of the
des ert sun. Be cause of the great mor pho logi cal varia tion in in ver te brates,
par ticu larly the in sects, they are well adapted to the se vere and of ten un -
pre dicta bly chang ing en vi ron ment of the desert.
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The list of in ver te brates at EAB is an ac tive one and by no means com -
plete. Af ter the 1997 sea son over 300 new spe cies were added to the list.
Un for tu nately, 1997 was a dry year, so this number was lower than ex -
pected. The 1998 sea son seems to have pro vided a greater number and
higher di ver sity of in ver te brates than ei ther 1996 or 1997, due to the
higher des ert rain fall. The number of new spe cies could be larger since
one of the ma jor groups, the Hy men op tera, might be un derrep re sented due
to the dif fi culty of iden ti fy ing them. Also speci mens of one of the ma jor
groups of the Hy men op tera, bees, were lent out for iden ti fi ca tion and have 
not yet been re turned, so ac tual names will not be avail able un til these
speci mens have been ex am ined to de ter mine whether new spe cies are pres -
ent among them. Many of the bees there fore have been la beled by fam ily
and num bered by mor pho spe cies.

Pur pose and Scope

The pur pose of this study was to con duct a four- season sur vey of ter res -
trial mac ro in ver te brates in ma jor habi tats at EAB. Work was con ducted in
1996, 1997, and 1998. This re port in cludes data from the 1997 sur vey.

2 Chap ter 1  In tro duc tion



2 Study Area and Meth ods

Study Area

Twenty- five lo cali ties were cho sen to be sur veyed in or der to cover as
much ter ri tory and habi tats at the base as pos si ble (Fig ures 1 and 2). Cur -
rently, the only re gion that has not been well- sampled is the east ern quar -
ter of the base.  This re gion is un der higher se cu rity than other re gions.
Due to the com plex ity of ar rang ing es corts for sur veys in this re gion, sev -
eral ar eas just out side of the base along the bor der were se lected for the
1998 sur vey.

Each of these 25 lo cali ties of the 1997 sea son were de fined from a cen -
tral lo ca tion with a 0.8-km (0.5- mile) ra dius to form an ap proxi mate cir cu -
lar bor der. These sites are de scribed in Ta ble 1.

Methods

Many of the spe cies in the or ders Co le op tera, Hy men op tera, Dip tera,
Lepi dop tera, and Neu rop tera have been ex am ined by ex perts, so these
groups were more ac cu rately de ter mined over that of the 1996 col lec tion,
and names have been up dated. Spi ders have also been ex am ined by ex -
perts.  These new and more ac cu rate de ter mi na tions will be pro vided in
the fi nal re port for the sur vey.

All of the but ter flies were iden ti fied by sight, since the author knows
this group quite well. The re main ing in sects were iden ti fied to or der and
then fam ily by the keys of Bor ror, De Long, and Tri ple horn (1981). The
in sects within each fam ily were or gan ized by mor pho spe cies. Those mor -
pho spe cies were first iden ti fied by match ing to pre vi ously iden ti fied spe -
cies and mor pho spe cies col lected in 1996 at Ed wards Air Force Base. The
author iden ti fied the re main ing spe cies by util iz ing keys and the In sect
Col lec tion at the En to mol ogy Re search Mu seum, De part ment of En to mol -
ogy, Uni ver sity of Cali for nia, Riv er side, as de scribed pre vi ously (Pratt
1998).

Chap ter 2   Study Area and Methods 3



Fig ure 1. Field sites on EAB west (to con vert meas ure ments given in
miles to kilo me ters, mul ti ply by 1.6)
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Fig ure 2. Field sites on EAB east (to con vert meas ure ments given in
miles to kilo me ters, mul ti ply by 1.6)
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Ta ble 1
Sur vey Localities

Lo cal ity De scrip tion

1a Branch Me mo rial park, ar eas around the pond, and the mes quite and cot ton wood 
wood lands just to the north and west

1b South end of Buck horn Dry Lake, just 2 miles west of Branch Me mo rial park with
a number of sand dunes and some mes quite (this lo cal ity con tains the rare As -
tra galus pre us sii)

1c 2 miles south of Branch Me mo rial Park with mes quite woodland

1d 2 miles north of Branch Me mo rial Park

2a Red Hill, the hills just to the west, and the wash to the north

2b North west end of Ro sa mond Dry Lake along the old paved road

2c East end of Ro sa mond Hills

2d 2 miles north west of Red Hill along Pole Line Road

3a West side of Piute Ponds

3b North side of Piute Ponds

3c 1.5 miles north- northwest of Piute Ponds

3d East side of Piute Ponds

4a About 1 miles north of Mer cury Boule vard and 1 mile east of Rogers Dry Lake

4b Near 4a on the peaks of the north east side of Rogers Dry Lake

4c 1.5 miles north east of the peaks

5a Sand dunes 2.5 miles north of Ave nue B on the west side of Mer cury Boulevard

5b Mes quite wood land just north of Ave nue B just west of the in ter sec tion with
140th Street

5c West side of the sew age ponds on the west side of Rogers Dry Lake

6a 1 mile north of Leuh man Ridge

6b Hill area on the north east side of Leuh man Ridge

7a Just off base along the fence line di rectly south of Rogers Dry Lake (end of
165th Street)

7b Area on the west side of 140th Street and south of B Street, which con tains mes -
quite woodland

8a North west cor ner of Ed wards Air Force Base along Sopp Road 1 mile east of
Pole Line Road

9a West ern side of Bis sell Hills

9b West ern end of the Ro sa mond Hills

6 Chap ter 2   Study Area and Methods



The Neu rop tera (ant lions and lace wings) were iden ti fied by Dr. Norm
Penny at the Cali for nia Acad emy of Sci ences, Golden Gate Park, San
Fran cisco, CA. The Odo nata (drag on flies and dam sel flies) were iden ti fied
by Dr. Rosser Gar ri son, En to molo gist for Los Angeles County.  The Mac -
ro le pi dop tera (other than but ter flies) were iden ti fied to spe cies by Mr. Ron 
Le ush ner, Los An ge les County Natu ral His tory Museum. The Mi cro le pi -
dop tera were iden ti fied ei ther to fam ily, ge nus, or spe cies by Dr. Jerry
Pow ell, Uni ver sity of Cali for nia at Ber keley.  The Scara baei dae of the Co -
le op tera were iden ti fied to spe cies by Dr. Ar thur Evans, Los An ge les
County Natu ral His tory Mu seum. The Bu pres ti dae of the Co le op tera were
iden ti fied by Mr. Rob Vel ton, Uni ver sity of Cali for nia at Riv er side. The
Me loi dae of the Co le op tera were iden ti fied by Dr. John Pinto, Uni ver sity
of Cali for nia at Riv er side. The As sili dae and My di dae of the Dip tera were
iden ti fied by Mr. Dave Wil liams and Mr. Rick Vie gas, Uni ver sity of Cali -
for nia at Riv er side En to mol ogy Museum. The spi ders were iden ti fied by
Mrs. Rich ard Vet ter, Uni ver sity of Cali for nia at Riv er side.

Some of the in ver te brate iden ti fi ca tions will be in cor rect. Cer tainly the
re li abil ity will de pend on the level of ex per tise of the iden ti fier of that
group. Iden ti fi ca tions of the Lepi dop tera, Neu rop tera, and much of the Co -
le op tera for this rea son are proba bly most re li able. The re li abil ity of the
iden ti fi ca tions of those groups which the author iden ti fied and was least
com fort able with may be some what ques tion able. Those groups, such as
the grass hop pers, the gen er a of flies, and the ants, were iden ti fied by the
author aided by vari ous keys (Stro hecker, Mid dlekauff, and Rentz 1968;
McAlpine et al. 1981; Wheeler and Wheeler 1973). The ad van tage of iden -
ti fy ing spe cies to names, rather than just mor po spe cies, even though they
may be in cor rect, is that their iden ti fi ca tion gives some in for ma tion on
size, color, and gen eral mor phol ogy of the specimens. But the most im por -
tant fac tor for this study is not whether the iden ti fi ca tion is cor rect down
to the spe cies level, but whether the iden ti fi ca tion is con sis tent to mor pho -
spe cies from one speci men to the next.

Chap ter 2   Study Area and Methods 7



3 Re sults

Back ground

There were 769 in ver te brates col lected at EAB dur ing the 1997 field
sea son. Of these 769 spe cies, nearly 40 percent (297) were new to this sur -
vey (Ta ble 2), giv ing a grand to tal for the base of 1,270 spe cies. As in last
year’s sur vey, over 80 per cent of these in ver te brates be longed to the four
ma jor or ders: Co le op tera, Lepi dop tera, Dip tera, and Hy men op tera,
whereas over 95 per cent were of the eight ma jor or ders, which in cluded in
ad di tion Or thop tera, Ho mop tera, Hem ip tera, and Neu rop tera. There were
only slight dif fer ences be tween 1996 and 1997 in the per cent to tals of
most in ver te brates. These changes can be ex plained in part by changes in
fo cus. For in stance, since an ex pert in Mac ro le pi dop tera was ac quired for
this study, there was an in crease in the col lect ing of noc tur nal Lepi dop -
tera. This ex plains the high est number of new spe cies (90) be ing Lepi dop -
tera (Ta ble 2). The next high est were Co le op tera (59), Dip tera (54),
Hy men op tera (43), and then Hem ip tera (18).

One other group ex hib ited a high in crease in di ver sity and new spe cies.
This was the spi ders. Fif teen spe cies of the 23 to tal spi ders col lected in
1997 were new. This number nearly dou bled the rec ord for spi ders for the
pre vious year. This in crease was due to an in creased search for spi ders
since it was a group that the author could also now have iden ti fied through 
an ex pert.

Dis tri bu tion

Not all col lect ing sites vis ited in 1997 were com pa ra ble, since dif fer ent 
fac tors seem to af fect to tal number of spe cies pres ent. For ex am ple, of
these 25 lo cali ties of the 1997 sur vey, only two sites, 1a and 3b, had more
than 200 to tal in ver te brate spe cies col lected, 455 and 347, re spec tively
(Ta ble 3, Ap pen dix A). Both of these sites had bod ies of per ma nent wa ter
and were sur veyed over a 2- year pe ri od and for noc tur nal in ver te brates by
mer cury-va por light. The next high est groups were sites 2c, 4a, and 5a
(175- 199), which were sur veyed for noc tur nal in ver te brates as well as over 
a 2- year pe ri od. The group that was sur veyed for noc tur nal in sects over a 
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Ta ble 2
The Num bers of In ver te brate Spe cies on Ed wards Air Force Base, 1997

Spe cies 1997 To tal New Spe cies
Per cent
To tal1 1996 To tal Grand To tal Per cent To tal

Spiders 23 15 2.0 19 34 2.7

Scorpions 1 0 0.0 1 1 0.1

Solpugids 1 1 0.1 0 1 0.1

Centipedes 1 1 0.1 0 1 0.1

Millipedes 2 1 0.1 1 2 0.2

Diplura 1 1 0.1 0 1 0.1

Thysanura 0 0 0.0 2 2 0.2

Ephemeroptera 1 0 0.0 1 1 0.1

Odonata 3 0 0.0 11 11 0.9

Orthoptera 26 2 0.3 41 43 3.4

Isoptera 0 0 0.0 1 1 0.1

Dermaptera 0 0 0.0 1 1 0.1

Psocoptera 1 1 0.1 0 1 0.1

Homoptera 31 11 1.4 34 45 3.5

Hemiptera 45 18 2.3 56 74 5.8

Thysanoptera 0 0 0.0 2 2 0.2

Neuroptera 10 0 0.0 20 20 1.6

Coleoptera 138 59 7.7 154 213 16.8

Trichoptera 1 0 0.0 4 4 0.3

Lepidoptera 151 90 11.7 135 225 17.7

Diptera 150 54 7.0 214 267 21.1

Hymenoptera 183 43 5.6 276 319 25.2

To tal 769 297 38.6 973 1,270

Note:  Cole op tera, Lepi dop tera, Dip tera, and Hy men op tera = 80.8%
   Or thop tera, Ho mop tera, Hem ip tera, Neu trop tera, Co le op tera, Lepi dop tera, Dip tera, and Hy men op tera = 95.1%
1 Cal cu lated as a per cent of the new spe cies (found in 1997) col lected.
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Ta ble 3
To tal and En demic Spe cies per Lo cal ity, Ed wards Air Force
Base, 1997

Lo cal ity

To tals To tal En dem ics1

1996 1997 New Grand

Num ber Per cent age

1996 1997 1996 To tal

1a2 362 172 93 455 98 104 27.1 22.9

1b 75 26 16 91 12 9 16.0 9.8

1c 64 1 1 65 17 12 26.6 18.5

1d nt 30 nt 30 nt 4 nt 13.3

2a 118 23 16 134 18 19 15.3 14.2

2b 67 4 2 69 9 9 13.4 13.0

2c2 134 74 54 188 43 50 32.1 26.6

2d nt 25 nt 25 nt 1 nt 4.0

3a 137 76 39 176 23 33 16.8 18.8

3b2 293 154 54 347 103 102 35.2 29.4

3c 89 4 2 91 13 12 14.6 13.2

3d nt 30 nt 30 nt 4 nt 13.3

4a2 143 55 32 175 29 36 20.3 20.6

4b 55 17 10 65 8 12 14.5 18.5

4c 101 13 7 108 15 12 14.9 11.1

5a2 195 9 4 199 46 34 23.6 17.1

5b 138 8 4 142 28 24 20.3 16.9

5c 100 4 1 101 16 14 16.0 13.9

6a2 nt 146 nt 146 nt 26 nt 17.8

6b nt 27 nt 27 nt 3 nt 11.1

7a2 nt 174 nt 174 nt 28 nt 16.1

7b nt 90 nt 90 nt 12 nt 13.3

8a2 nt 160 nt 160 nt 23 nt 14.4

9a2 nt 171 nt 171 nt 23 nt 13.4

9b nt 21 nt 21 nt 0 nt 0.0

1 The number of those spe cies found only in that lo cal ity.
2 Lo cali ties where night col lect ing by mer cury-va por light was done.
Note: nt = Data not taken for 1996.
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1- year pe ri od was next high est (146- 174). The low est group, with some
over lap, included sites that were sur veyed only for di ur nal in sects for the
1997 sea son (21- 90).

Wa ter plays an im por tant fac tor in num bers of spe cies, since those for
sites 1a and 3b were nearly dou ble those of the other sites. Site 5c was an
ex cep tion, since it has per ma nent wa ter, yet had only 101 spe cies pres ent.
Plants adapted to these bod ies of wa ter proba bly play a very large role,
since there are no wil lows and cot ton woods and other me sic adapted plants 
at the sew age ponds on the south west side of Rogers Dry Lake (site 5c).
Two other fac tors play an im por tant role in number of spe cies pres ent:
(a) pres ence of mes quite wood land and (b) sand dunes. Spe cies rich ness
ap pears to be very high in mes quite wood land, and unique spe cies ap pear
to be high in sand dunes.

At least two ba sic cri te ria are im por tant in de ter min ing the qual ity of an 
area and its value for pres er va tion: the to tal number of spe cies and the
number of en dan gered or gan isms at the site.  Cer tainly, de ter min ing the 
to tal number of in ver te brate spe cies in an area is not as dif fi cult as de ter -
min ing the number of those that are en dan gered. Cali for nia des ert in -
vertebrates are poorly known, and EAB is no ex cep tion. For this rea son,
very un com mon in ver te brates that are not for mally rec og nized as such on
a State or Fed eral list are not eas ily rec og nized or iden ti fied and might
even lack pre vious de scrip tions or names. Most Cali for nia en dan gered in -
ver te brates share one bio geographic char ac ter is tic: they ex hibit re stricted
lo cal ized ranges; they are en demic to very small ar eas. The next best
thing, there fore, would be to iden tify spe cies that ex hibit re stricted ranges
or oc cur only at one or two very simi lar lo cali ties within EAB. This will
give some in di ca tion of the unique ness of the habi tat or site in ques tion.

The spe cies that ex hibit re stricted ranges (here called en dem ics) on
EAB, i.e., unique spe cies found only at one lo cal ity (Ta ble 3, Ap pen dix
A), fall into two cate go ries. One type is spe cies with ac tual re stricted
ranges, and the other type is rare spe cies with wide ranges that were not
en coun tered at the other lo cali ties sim ply be cause they were rare. The first 
type de notes true en dem ics, while the sec ond type is iden ti fied as unique
to the lo cal ity due sim ply to sam pling bias. Since such rare spe cies ex hibit 
wide ranges, their fre quen cies should be rela tively con stant from one lo -
cal ity to the next. There fore, the number of en dem ics should be the to tal
number of unique spe cies at a lo cal ity mi nus a rela tively con stant fre -
quency of rare spe cies. Un for tu nately, the con stant fre quency of rare spe -
cies is not known, so the next best thing will be the number of unique
spe cies to a lo cal ity. With in creased sur veys over time, rare spe cies should 
be en coun tered at mul ti ple lo cali ties. Even tu ally the number of unique
spe cies will equal to the true en dem ics or the spe cies with re stricted
ranges on base.

Un for tu nately, some of the en dem ics with re stricted ranges on base will 
be over looked by this method. One rea son will be that the sam pling meth -
ods em ployed here sim ply do not ob tain the spe cies. There are many 
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noc tur nal in ver te brates that are not at tracted to lights, many spe cies with
very short adult life spans, many that are too small for ac cu rate iden ti fi ca -
tion, and many that are small and win gless. On the other hand, there are
spe cies that will be col lected and not de ter mined to be en dem ics or unique
spe cies, since they oc cur in more than one lo cal ity. The ti ger bee tles pro -
vide a good ex am ple. They are proba bly best thought of as en dem ics, since 
they are adapted to the salt flats around Piute Ponds; for this rea son, these
bee tles were col lected in lo cali ties 3a, 3b, and 3d. An other less dra matic
ex am ple with a re stricted range on base is Apo de mia palmeri. This but ter -
fly feeds spe cifi cally on Pro sopis glan du losa and has a re stricted range on
base, but the plant is found at lo cali ties 1a, 1c, 5b, and 7b, which are all
rela tively close to one an other. Since this spe cies has been found at lo cali -
ties 1a, 1c, and 5b, it is by the se lec tion method not con sid ered an en demic.

As ex pected, the per cent of to tal en dem ics dropped for most lo cali ties.
Of the 15 lo cali ties sur veyed dur ing 1997, 12 had lower per cent to tals and
only 3 ex hib ited higher to tals (Ta ble 3, Ap pen dix A). One of these three,
site 4a was only slightly higher, 20.3 percent versus 20.6 percent, while
the other two, sites 3a and 4b, were 2 and 4 per cent higher, re spec tively. It
is not sur pris ing for num bers at site 3a to have in creased, since the area
has much per ma nent wa ter and is high in number of plant spe cies unique
to EAB, but the ex pla na tion for site 4b is not clear. In spite of the drop in
per cent en dem ics for all sites, their or der in per cent re mained simi lar from 
one year to the next. For the five sites sur veyed by mer cury-va por light,
site 3b (north Piute Ponds) ex hib ited the larg est per cent en dem ics, site 2c
was next, site 1a next, site 4a next, and site 5a last. Of these five sites,
only site 5a fell be low 20 percent and within the range of the other sites
that were not noc tur nally sur veyed.

Toxic and Nox ious In ver te brates

These were dis cussed in the 1996 sur vey (Pratt 1998). There are two
spi ders, at least two scor pi ons, a number of wasps, a number of bit ing
flies, and proba bly at least one true bug. The two spi ders are the black
widow (Latro dec tus hes pe rus) and the de sert re cluse (Loxosce les de serta). 
These two spe cies can be avoided by wear ing gloves when turn ing trash,
rocks, logs, etc. The scor pi ons are noc tur nal, so they can be avoided by
wear ing shoes at night and wear ing gloves when turn ing over ob jects on
the ground where they could be hid ing. Most of the scor pi ons have only a
mild sting and are not highly poi son ous. The bug, which would be a Tria -
toma spe cies, called a kiss ing bug (be cause it pre fers to bite peo ple on the
lips), is a noc tur nal bloodsuck ing in sect that largely feeds on pack rats
(Neotoma sp.). The flies be long to the fami lies horse flies (Ta bani dae), 
no-see-ums (Cera to pogini dae), mos qui toes (Cu li ci dae), and black flies
(Simu li idae). Most of these can be avoided by keep ing clear of per ma nent
wa ter sources such as Piute Ponds and Branch Me mo rial Park. A number
of the bees and wasps that oc cur on base can sting un der cer tain con di -
tions. Gen er ally they can be avoided by stay ing clear of flow er ing bushes.
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4 Dis cus sion

A number of new and unique in ver te brate spe cies were found at the
base dur ing 1997. The Ja py gids and mil li pedes were largely col lected dur -
ing mid winter when the tem pera tures were cool and moist. Three Gryl lac -
ridi dae were new for the base: one is a Ceutho phi lus (camel cricket),
an other an Am mo bae ne tes (sand treader), and the third a Ste no ple ma tus
(Je ru sa lem cricket). The Enche nopa per mu tata (Mem bra ci dae) speci men
found around the north west cor ner of base may be a range ex ten sion for
the spe cies. The Phyma tid, Mac ro cepha lus ci mi coi des, is not com mon in
the Mo jave De sert. The author has not seen this spe cies bef ore. The fam ily 
Phen go di dae, of which Zar hipis in tegripen nis is a mem ber, was col lected
on base and is usu ally con sid ered un com mon to rare. The Eup hi lo tes ber -
nardino, al though com mon along the des ert edge, is not well known for
the west ern Mo jave. The lar vae of this spe cies feed spe cifi cally on the
flow ers and seeds of the Cali for nia buck wheat, Erio go num fas cicu la tum.
This but ter fly was searched for over the past 3 years and was thought to be 
ab sent from the base. It was even tu ally found at two lo cali ties, one west of 
Red Hill and the other along the south end of the base. The Apo de mia
mormo near vir gulti has been pre vi ously re corded only along the des ert
edge above the 914- m- (3,000- ft-) ele va tion. The Red Hill lo cali ties are a
ma jor range ex ten sion for the spe cies. A new spe cies of As sili dae was col -
lected from the base, a Cero tain iops at site 7b. These have been col lected
both in 1996 and 1997. The As teii dae, of which As tio soma aridum is one,
are thought of as very rare flies. An un usual win gless tipu lid, Dac ty lo labis 
ves tigi pen nis (or da mula) was col lected in the sand dunes on the east ern
end of the Ro sa mond Hills. A few Gas terup tion ne va dae, which are also
con sid ered quite rare, were col lected at site 7a on the south ern edge of
base.

Cer tainly it will be in ter est ing to see whether the strong dif fer ences in
spe cies di ver sity are more strongly cor re lated with dif fer en tia tion of lo cal -
ity or sea sonal con di tions. Around 40 percent of the spe cies col lected this
year were new, de spite the even tual low sea sonal rain fall. The 1998 sea son 
pro vided a much higher pre cipi ta tion. It will be in ter est ing to de ter mine if
there will be more new spe cies at lo cali ties that were sur veyed last year or
more new spe cies lo cali ties not sur veyed the pre vious year. These dif fer -
ences may be im por tant for de ter min ing how to sur vey for new in ver te -
brates on base in fu ture years. It could be, for in stance, more im por tant to
con cen trate sur veys on just a few sites that are di verse with dif fer ent 
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habi tats or cover as many sites as pos si ble. Cer tainly, the high est di ver si -
ties are found around ar eas of large bod ies of per ma nent wa ter. These 
ar eas, such as Branch Me mo rial Park and Piute Ponds, should be con cen -
trated upon if only a few lo cali ties are cho sen. There are many new
spe cies that are not be ing cov ered by this study. These groups are mainly
the mi cro hy men op tera and gall form ing in sects. New in ver te brates not ob -
served by any other means were col lected by pit fall traps.
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Appendix A   List of Invertebrates from November 1996 through December 1997 A1

Appendix A
List of Invertebrates at Edwards Air
Force Base from November 1996
through December 1997 by Locality
and Date

Order Family Species Localities1 Date

Spiders

Araneidae
*Neoscoma oaxacensis 3a Jun 3

Dictynidae
*Dictyna palomara 1a-b Sep 6-Oct 20
*Tricholathys monterea 3a Jun 3

Gnaphosidae
*Drassyllus insularis 3a Jun 3
*Drassyllus fractus 6a Jun 13
*Gnaphosa synthetica 3a Jun 3
*Scopoides naturalisticum 9a Aug 2

Mimetidae
Mimetus hesperus 3b Aug 11

Oxyopidae
*Oxyopes tridens 7a, 8a May 7-13

Philodromidae
*Philodromus infuscatus 3d Apr 22
*Thanatus altimontis 3a Jun 3
Tibellus chamberlini 3a Sep 1

Pholcidae
Psilochorus sp. 3a Feb 26

Salticidae
Habronattus signatus 1b, 7b, 9a Aug 29-Sep 20
Pseudicius siticulosus 3b Sep 21

Note: Species preceded by asterisk are additions to list.
1  See Table 1 (main text) for description of locality.
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Order Family Species Localities Date

Sicariidae
Loxosceles deserta 2a, 6a, 7a Jan. 29-Oct 12

Theridiidae
*Dipoena abdita 5b Jun 26
Euryopis californica 5b, 6a Jun 13-26
Latrodectus hesperus 2a, 5b May 15-Jun 3
*Steatoda fulva 2a, 7a May 7-Jun 3

Thomisidae
*Misumenops deserti 3a, 7b Jun 3-Aug 29
*Misumenops importunus 1a, 3b Sep 6-21
*Xysticus aprilinus 6a Oct 5

Scorpions

Hadrurus sp. 6a Aug 22

Solpugidae

Species 1 3b Jun 2

Centipedes

Species 1 2a Jan 29

Millipedes

Orthoporus sp. 2a Jan 29
*Species 1 2a Jan 29

Insecta

Dipluran
Japygidae

*Species 1 2a Jan 29
Ephemeroptera

Baetidae
Baetis species 1a Sep 6

Odonata
Libellulidae

Tramea onusta 6a Jun 13
Sympetrum corruptum 7b Oct 12

Coenagrionidae
Enallagma carunculatum 1a, 3a-b, 3d, 7b, 8a Aug 11-Sep 21
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Order Family Species Localities Date

Orthoptera
Acrididae

Anconia integra 1d, 6a Apr 8-Aug 22
Bootettix argentatus 6a, 9a Aug 2-22
Chimarocephala californica 3a Sep 21
Cibolacris parviceps 6a May 3-Jun 13
Cordillacris occipitalis 6a, 8a, 9a May 2-Aug 22
Hesperotettix viridis 8a Jul 16
Ligurotettix coquilleti 7a Aug 29
Melanoplus cinereus 8a Jul 16
Poecilotettix sanguineus 9a Aug 2
Psoloessa delicatula 7b Jun 29
Trimerotropis californica 1a, 8a, 9a Jul 16-Sep 6
Trimerotropis pallidipennis 1a, 3a, 3d, 6a, 6b, 7a Apr 8-Oct 5
Trimerotropis pseudofasciata 3a, 3b, 7b, 8a, 9a May 7-Oct12
Trimerotropis rebellis 6b, 8a, 9a May 22-Aug 2

Gryllacrididae
Ceuthophilus n. sp. 6a May 2
Ammobaenetes n. sp. 6a May 2
Stenoplematus n. sp. 1a Feb 12

Gryllidae
*Oecanthus californicus 3b Sep 21
Gryllus assimilis 1a, 3a, 6a, 7a, 9a May 7-Sep 21

Tettigoniidae
Ateloplus luteus 8a Jul 16
Capnobotes fuliginosus 7a Jun 29
Neduba ovata 7a May 7

Dictyoptera
Mantidae

*Iris orata 3a Aug 11-Sep 21
Stagmomantis californica 7a, 8a, 9a Aug 29-Sep 20

Polyphagidae
Arenivaga apache 7a, 9a Aug 29-Sep 20
Eremoblatta subdiaphana 6a, 7a, 8a, 9a Aug 2-Sep 20

Psocoptera
Trogiidae

*Species 1 3d Sep 21
Homoptera

Acanaloniidae
*Species 1 8a Sep 14

Aphididae
Species 1 6a, 9a Sep 20-Oct 5

Cicadellidae
Aceratogallia californica 1b, 3a, 3b, 7b, 8a Feb 26-Nov 27
Acinopterus sp. 1a Apr 8
Ballana sp. 1a Apr 6
Empoasca fabae 1a Sep 6
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Order Family Species Localities Date

Norvellina sp. 7a Jun 29-Aug 29
Opsus stactogalus 1a, 1d, 3b, 3d, 8a Apr 11-Oct 20
Scaphytopius irroratus 1d, 2d, 6b, 7a, 8a Aug 22-Oct 12
Texananus oregonus 7a Jun 29
Texananus sp. 8a Sep 14
Xerophloea peltata 1d Oct 20
Species 4 2d, 8a Sep 14
Species 6 6a, 8a Jul 16-Sep 14
*Species 7 3d, 4b, 6a, 7b Apr 22-Nov 1
*Species 8 8a Sep 14
*Species 9 1a, 7a May 7-Sep 6
*Species 10 4a Mar 5
*Species 11 1a Aug 6
*Species 12 4c Jul 5
*Species 13 5a May 15

Cixiidae
Species 1 3a Sep 21

Delphacidae
Delphacodes sp. 3a Sep 21

Dictyopharidae
Species 1 9a Sep 20
Species 2 8a Sep 14

Flatidae
Ormenis saucia 7a, 8a Aug 29-Sep 14

Membracidae
*Enchenopa permutata 8a Jul 16
*Micrutalis sp. 6a, 7b Jun 29-Aug 22
Multareoides bifurcatus 3d, 6a, 7a, 7b, 8a, 9a May 22-Oct 12
Multareis cornutus 6a-b, 7a-b, 8a, 9a-b May 3-Sep 14

Psyllidae
Species 1 7a Aug 29

Hemiptera
Anthocoridae

Orius tristicolor 1a-b, 5b, 6a-b, 7a-b, Jul 16-Nov 8
8a, 9a-b

*Species 2 9a Sep 20
Corixidae

Corisella decolor 1a, 3a-b, 6a, 7a, 8a, 9a Apr 11-Sep 21
Cydnidae

Pangaeus congruus 2c Mar 27
Largidae

*Largus californica 1a, 7b Oct 12-20
Lygaeidae

Embethis vicarius 9a Aug 2
Geocoris pallens 1a, 1d, 6a-b, 7a, 8a, 9a Apr 8-Oct 20
Hadronema princeps 1a, 2c, 9a Mar 25-Apr 8
Lopidea confraterna 3a, 6a-b May 3-Sep 21



Appendix A   List of Invertebrates from November 1996 through December 1997 A5

Order Family Species Localities Date

Lygaeas kalmii 8a May 13
Neacoryphus lateralis 8a, 9a Jul 16-Sep 20
Nysius tenellus 1a-b, 1d, 3a-b, 3d, 6a, May 2-Oct 20

7a-b, 8a, 9a-b
Parthenicus picicollia 6a-b, 7a, 9a Sep 20-Oct 12
Taylorilgus pallidulus 1a, 1d, 3a-b, 3d, 6a-b, Apr 11-Oct 5

7a-b, 8a, 9a
*Species 1 1d Oct 20
*Species 2 1a-b, 2b, 3b, 6b Apr 8-Oct 20

Miridae
Irbisia species 1 9a Mar 25
Phytocorus albidopictus 8a May 13
Phytocoris ramosus 2c, 6a-b, 7a, 9b Mar 25-Oct 12
Phytocoris sp. 1 2c Mar 25
Phytocoris sp. 2 1b Oct 20
Rhinocloa forticornis 1b, 1d, 2b Sep 6-Oct 20
*Species 5 6b Oct 5
*Species 6 6a, 8a, 7b, 9a Aug 29-Oct 5
*Species 7 6a Oct 5
*Species 8 2a, 7a Jan 29-Oct 12
*Species 9 7a Oct 12
*Species 10 9a Sep 20
*Species 11 8a Sep 14
*Species 12 7b Aug 29
*Species 13 2d, 9a Sep 14-20

Nabidae
Nabis americoferus 1a Aug 6

Pentatomidae
Chlorochroa sayi 1b, 1d, 8a May 13-Oct 20
Dendrocoris contaminatus 2d, 6a, 7a, 9a May 2-Oct 12
Thyanta custator 8a Sep 14

Phymatidae
*Macrocephalus cimicoides 9a Sep 20

Reduvidae
*Apiomerus sp. 6b, 7a, 8a May 3-13
*Sinea complexa 1a Jun 6
Sinea diadema 3a Sep 21
Zelus renardii 3a, 3d, 6a Aug 29-Sep 21

Rhopalidae
Aufeius impressocollia 1a, 7b Aug 29-Sep 6
Arhyssus lateralis 1a, 3a, 3d, 6a May 2-Sep 21
*Species 1 3b Apr 11

Saldidae
Saldula pallipea 3a Nov 20

Tingidae
Corythucha morrilla 1b, 2d, 3a, 8a, 9a Sep 6-21
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Order Family Species Localities Date

Neuroptera
Hemerobiidae

Micromus variolosus 9a Sep 20
Chrysopidae

Chrysoperla plorabunda 1a, 3a-b Apr 11-Sep 21
Eremochrysopa tiabialis 9a Sep 20

Myrmeleontidae
Brachynemuris sackeni 1d, 6a Apr 8-Oct5
Scotoleon carrizonus 7a, 9a Aug 29-Sep 20
Scotoleon fidelitus 3a, 7a, 8a, 9a Aug 29-Sep 21
Scotoleon longipalpus 6a, 7a, 8a, 9a Jul 16-Sep 20
Scotoleon minusculus 7b Aug 29
Scotoleon pallidus 6a, 8a, 9a Aug 2-Sep20
Scotoleon singularis 1a, 7b Aug 29-Sep6

Coleoptera
Anobiidae

Xeranobium laticeps 8a Jun 6
*Species 4 2c, 6a, 7a Mar 25-May 7

Anthicidae
Anthicus punctulatus 9a Aug 2
Species 1 3b, 7a Jun 2-Aug 29
*Species 2 7a May 7

Bostrichidae
*Apatides fortis 1a Sep 6
*Scobicia sp. 1a Aug 6-Sep 25

Bruchidae
Algarobius prosopis 1a, 7b May 7-Oct 20

Buprestidae
Acmaeodera lanata 7a May 7
*Acmaeodera lucia 9a May 22
*Acmaeodera quadrivittata 6a Aug 22
*Acmaeodera sphaeralceae 8a May 13
*Anambodera santarosae 6a May 2
*Agrilus blandus 2c May 22
*Agrilus gibbicollis 1b May 22
*Chrysobothris atriplexae 7b May 7
*Chrysobothris deserta 8a Jul 16
*Chrysobothris lucana 9a Aug 2
*Chrysobothris pupureoplagiata 7a May 7
Hippomela obliterata 7a-b Aug 29
Hippomela fulgida 7b Aug 29

Carabidae
Agonum funebre 3a Feb 26
Armaria insignis 1a, 2a, 2c, 3b, 9a Jan 29-Nov 20
Bembidion bifossulatum 3a-b Feb 26-Apr 11
Bembidion variegatum 3a Feb 26-Aug 29
*Bembidion sp. 1a Aug 6
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Order Family Species Localities Date

*Callisthenes lariversi 2a Jan 29
*Calosoma peregrinator 2c Mar 25
*Feronia isabellae 3b Nov 20
Harpalus lascivus 3a Feb 26-Sep 21
*Stenolophus flavipes 3b Apr 11
*Tetragonoderus pallidus 1a Apr 8
Species 3 3a Feb 26

Cerambycidae
*Aneflormorpha sp. 6a Aug 22
Crossidius suturalis 3b Aug 11
Derobrachus geminatus 8a Jul 16

Chrysomelidae
*Acalymma trivittata 1a Sep 15
Altica carinata 7b May 7
Chaetocnema ectypa 1a Sep 6
Diabrotica undecimpunctata 1a, 3b Sep 15-21
*Neochlamisus sp. 8a Sep 14
Pachybrachys desertus 6a, 7a-b, 8a, 9a Aug 22-Oct 12
Phyllotreta sp. 1d, 9a Sep 20-Oct 20
*Saxinus saucia californica 4c, 9b May 13-Jul 5
*Stenopodius sp. 9a May 22
Species 2 1b, 2d, 8a, 7b, 9a May 13-Sep 20

Cicindelidae
Cicindela haemarrhagica 3b Aug 11
Cicindela tranquebarrica 3d Sep 21
Cicindela willstoni 3b Apr 22-Jun 2

Cleridae
Cymatodera oblita 7a Aug 29
Cymatodera punctata 9a Aug 2
Phyllbaenus scaber 6a, 9a-b May 2-Aug 2
Trichodes ornatus 2d, 6a May 2-13

Coccinellidae
*Brumoides septentrionis 8a Jul 16
Coccinella novemnotata 2c, 3b, 3d, 8a, 9b Mar 25-Sep 21
Hippodamia convergens 3b, 6a, 8a Apr 22-Jul 16
Olla v-nigrum 3b, 7a May 7-Sep 21
*Species 1 6a May 2-Aug 22
*Species 2 3d, 8a Sep 14-21
*Species 3 3a-b Sep 21

Curculionidae
*Anthonomus sp. 1b, 8a, 9a Sep 6-20
Apleurus angularis 7b Aug 29
Ophryastes argentatus 7a-b Jun 29-Aug 29
*Ophryastes geminatus 1a Jan 13
Sibia setosus 1a Sep 6
*Species 1 9a May 22
*Species 2 9a Sep 20
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Order Family Species Localities Date

Dermestidae
Anthrenus lepidus 1a, 1d Apr 8
Attagenus rutipennis 2c, 9b May 13-22
Cryptorhopalus apicale 7a, 8a May 7-13
Dermestes marmoratus 9a Aug 2
*Species 1 2c, 7a, 9a-b May 7-Jul 16

Dytiscidae
*Copelatus chevrolati 3b Apr 11

Elateridae
*Conoderus falli 1a Aug 6
*Horistonotus pallidus 7a, 8a, 9a Jun 29-Aug 2
*Horistonotus fidelis 5a May 15
Octinodes frater 7a, 8a May 7-13

Helodidae
Cyphon variabilis 3b Apr 11

Heteroceridae
Heterocerus gnatho 3b, 7a Apr 11-Aug 29

Hydrophilidae
Berosus sp. 3b, 7a Apr 11-May 7
*Enochrus sp. 1a, 6a, 7a Aug 22-Sep 6
Hydrophilus triangularis 3b Aug 11
*Species 1 9a Sep 20

Meloidae
Cordylospasta opaca 2c Mar 25
Lytta auriculata 1a Apr 8
Lytta stygica 2c, 9a Mar 25

Melyridae
Atalus oregonensis 2c-d, 6a, 7a-b, 8a, 9b May 7-Jul 16
Atalus difficilis 4b Sep 18
Atalus sp. 1 8a Jul 16
Atalus sp. 2 7a Jun 29
Tanaops lobulatus 2c May 22
Species 4 1a, 1d, 6a, 7a-b8a, 9a-b Mar 25-May 13
Species 5 6a, 7a-b, 9b May 2-13
Species 6 8a Jul 16
Species 7 4a Mar 5
Species 8 4a-b, 6a, 8a Mar 5-May 2

Mordellidae
Mordella albosutura 2d, 6b, 7a-b May 3-13

Nitidulidae
Species 1 6a, 9a Aug 2-22

Oedemeridae
*Oxacis sp. 1a, 9a Apr 8-Aug 2
Rhinoplatia ruficollis 6a May 3

Phengodidae
*Zarhipis integripennis 2c Mar 25
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Order Family Species Localities Date

Scarabaeidae
Aphodius lividus 1a, 7a, 9a Aug 29-Sep 20
*Coenonycha pallida 4a Mar 5
*Diplotaxis moerens 7a Aug 29
Diplotaxis subangulata 6a, 7a, 9a May 7-Aug 2
*Ligyrus gibbosus obsoletus 6a, 7a May 3-Aug29
*Paracotalpa ursina 1a Feb 12
*Polyphylla decemlineata 7a Jun 29
*Species 1 7a May 7

Staphylinidae
Coproporus sp. 7a May 7
Species 1 9a Sep 20
*Species 2 3b, 7a Apr 11-Aug 29
*Species 4 9a Aug 2
*Species 5 7a May 7

Tenebrionidae
Abolus verrucosus 1a, 5a-b, 8a, 9a Feb 12-Sep 6
*Agorporis sp. 2a Mar 29
Aloephus sp. 7a, 9a Jun 29-Aug 2
Apsena rufipes 3b Apr 22
Araeoschizus andrewsi 3a Apr 22
*Argoporia sp. 2a Mar 29
*Asidina sp. 1a Feb 12
Auchmobius picipes 8a May 13
Blapstinus pulverulentus 1a Apr 8
Coniontis ellyptica 3d Apr 22
*Coniontis parviceps 1a, 7a, 9a Feb 12-Aug2
Coniontis sp. 2a, 9a Jan 29-May 22
*Cryptoglossa muricata 7a May 7
Edrotes ventricosus 1a-c, 4a, 5a, 8a Feb 12-Sep 14
Eleodes armata 1a, 2a, 3c, 7a, 8a, 9a Jan 29-Sep 6
Eleodes sp. 1 1a-b, 2c, 5a, 8a, 9a Jan 13-Oct 20
*Eupsophus castaneus 7a May 7
*Eusattus dubius 2c Jan 29-Mar 25
Eusattus muricatus 1a-b Feb 12
Philolithus actuosus 2a, 7a, 8a, 9a Jan 29-Oct 12
Trogoderus costatus 1a Feb 12
Species 1 3b, 8a Jun 2-Jul 16
Species 3 9a Aug 2
*Species 4 9a Aug 2

Tricoptera
Hydropsychidae

Species 1 9a Sep 20
Lepidoptera

Arctiidae
Apantesis proxima 3b Apr 18-Aug 11
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Blastobasidae
*Species 1 4a Mar 5

Cochylidae
*Cochylini sp. 8a Sep 14

Coleophoridae
*Coleophora sp. 1 8a Sep 14
*Coleophora sp. 2 3a, 4a Mar 5-Sep 14
*Coleophora sp. 3 2c, 4a Mar 5-25

Cosmopterigidae
*Stagmatophora iridella 7a May 7

Cossidae
Hypopta palmata 6a, 9a Aug 2-22
Comadia henrici 6a May 2
Givira mucida 6a, 7a May 7-Aug 29

Gelechiidae
*Arotsura sp. 1 2c, 4a Mar 5-25
*Arotsura sp. 2 7s, 9a May 7-Sep 20
*Aroga paulella 4a Mar 5
Chionodes abdominella 3b Jun 2
*Gnorimoschema coquillettellum 9a Sep 20
Lita incicur 7a, 9a Sep 20-Oct 12
*Lita puertella 1a, 7a Oct 12-20
*Lita sp. 1 7a Oct 12
*Species 1 4a, 6a Mar 5-Oct 5
*Species 2 7a May 7
*Species 3 1a, 8a, 9a Sep 14-Oct 20
*Species 4 7a Apr 8

Geometridae
*Eupithecia deserticola 2c Jan 29
Glaucina erroraria 2c, 7a, 9a Mar 25-Sep 20
*Glaucina baea 7a Aug 29
*Glaucina loxa 8a Jul 16
*Lithostege deserticola 4a Nov 1
*Lobocleta ossularia 1a Sep 25
Narraga timetaria 8a Sep 14
*Nasusina minuta 2c Mar 25
*Paraglaucina halstinoides 9a Sep 20
Perizoma custodiata 2c, 4a Mar 5-25
Plataea diva 2c Mar 25
*Semiothis californiaria 2c Jan 29
Semiothisa colorata 1a, 2c, 4a, 6a, 7a, 8a, 9a Jan 29-Sep 14
Semiothis cyda 1b Sep 6
Semiothisa excurvata 8a, 9a Jul 16-Aug 2
Singlochis perumbraria 2c, 4a, 7a, 8a, 9a Mar 5-Sep 20
Synchlora aerata 3b Jun 2
*Yermoia perplexa 2c Jan 29
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Hesperidae
Atalopedes campestris 3b Aug 11
Helioptes ericetorum 9a May 22
Hylephleus phyleus 3b Aug 11
Polites sabulleti 3b Apr 18-Aug 11
Pseudocopaeodes eunis 3a-b Apr 18-Jun 2
Pyrgus communis 9a May 22
*Pyrgus scriptura 9a May 22

Incurvariidae
*Adela punctiferella 4b Mar 5
*Caucas trifascia 4b Mar 5
*Prodoxus sordidus 4c, 8a Mar 5-Sep 14
*Tegeticula paradoxa 4c Mar 5

Lycaenidae
Apodemia mormo deserti 6a Jun 13
Apodemia mormo nr virgulti 2d May 13
Brephidium exilis 1a-b, 1d, 2c, 3a-b, 3d, Feb 26-Aug 29

4a, 5a-c, 6a, 7a-b, 8a, 
9a-b

*Euphilotes bernardino 2d, 7a May 7-13
Noctuiidae

Agrotis ipsilon 9a Sep 20
*Abagrotis nefascia 6a May 2
*Abagrotis trigona 7a Aug 29
*Aseptis monica 2c Mar 25
Autographa californica 4a Mar 5
*Catocala aholibah 2c Mar 25
Copicuculia eulipes 8a Jul 16
*Copicuculia heinrichi 2c Mar 25
*Discestra fulgora 2c Mar 25
*Egira curialis 2c Jan 29-Mar 25
*Euxoa atomaris 1a, 3a, 6a, 7a, 8a, 9a Sep 14-Oct 20
Euxoa auxiliaris 1a, 6a, 9a Apr 8-Oct 5
Euxoa olivia 1a, 3b, 4a, 7a Oct 9-Nov 1
Euxoa recula 1a, 4a, 7a Oct 12-Nov 1
*Euxoa satis 7a, 8a Aug 29-Sep 14
Euxoa selenis 1a, 2c, 3b Mar 25-Apr 22
Euxoa serricornis 2c, 6a Mar 25-May 2
*Euxoa tocoyae 1a Apr 8
Heliothis zea 3b, 6a Aug 22-Oct 9
Helotropha reniformis 3b Jul 11
*Manruta elingua 4a Nov 1
*Oncocnemis augustus 4a Nov 1
*Peridroma saucia 1a, 3b, 4a Mar 5-Aug 11
*Ponometia megocula 4a, 6a Mar 5-Oct 5
*Protogygia biclavis 4a Mar 5
*Protogygia enalaga 1a Apr 8
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Protorthodes alfkeni 1a, 3b, 7a, 8a Aug 29-Oct 9
*Proxenus mindara 3b, 7a Aug 11-29
Pseudorthosia variabilis 3b Sep 21
*Rancora comstocki 2c Jan 29
Rhizagrotis albalis 4a, 6a, 7a Mar 5-May 7
Rhynchagrotis exsertistigma 2c, 3b, 6a, 7a Mar 25-May 7
Schinia separata 8a Sep 14
*Schinia erosa 6a, 9a Sep 20-Oct 5
*Schinia ligeae 2c Mar 25
*Schinia oleagina 1a Sep 25
Scotagramma fieldi 1a, 4a, 5c Oct 20-Nov 1
*Setagrotis radiatus 6a May 2
Spaelothis havilae 1a, 2c, 6a, 7a Apr 8-Oct 5
Spodoptera exigua 3b, 4a, 7a, 8a, 9a Aug 2-Nov 1
Spodoptera praefica 1a, 4a Mar 5-Oct 20
*Trichoclea postica 1a Apr 8
*Trichopolia dentatella 6a, 7a-b, 9a Sep 20-Oct 12
Tridepia nova 3b, 6a, 9a Jul 11-Aug 22
*Walterela ocellata 2c Jan 29

Nymphalidae
Danaus plexippus 3b Aug 11
Nymphalis antiopa 3b Jun 2
Vanessa annabella 3b Apr 18-Jun 2
Vanessa cardui 4a-c Mar 5

Oecophoridae
*Inga cretacea 7a May 7
*Pleurota albastrigulella 2c Mar 25

Pieridae
Anthocharis cethura 3b, 4a-c Feb 26-Mar 5
Artogeia rapae 3b Jun 2-Aug 11
Euchloe hyantis 3b, 4a-c, 5a Feb 18-Mar 
Pontia protodice 3a-b, 3d, 7b, 8a, 9a Mar 25-Aug 11

Plutellidae
*Plutella nr albidorsella 2c Mar 25
*Plutella xylostella 1a, 2c, 4a Mar 5-Oct 20
*Ypsolopha delscatella 6a, 8a Sep 14-Oct 5
*Ypsolopha sp. 1 2c Mar 25

Pterophoridae
*Species 1 2c, 4a, 6a, 9a Mar 5-Sep 20
*Species 2 2c Mar 25

Pyralidae
*Achyra sp. 1 3b Aug 11
*Alpheias sp. 1 7a Aug 29
*Amydria sp. 1 3b, 7a Jun 29-Sep 21
*Euchromius ocelleus 1a, 3b Aug 11-Oct 20
*Eumysia sp. 3b Sep 21
*Frechinia laetalis 9a Sep 20
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Loxostege cereralis 9a Aug 2
Loxostege stricticalis 7a May 7-Jun 29
Nomophila nearctica 7a Oct 12
*Passodena flavidorsella 2c, 8a Mar 25-Sep 14
*Pima abiplagiatella 2c Mar 25
Prorasea sideralis 2c, 4a, 9a Mar 5-Sep 20
*Pseudoschoenobius sp. 1 4a Mar 5-Sep 20
*Rhagea packardella 6a May 2
*Species 1 (Phycitinae) 2c Mar 25
*Species 2 (Phycitinae) 6a Aug 22
*Species 3 (Phycitinae) 9a Sep 20

Saturnidae
Hemileuca burnsi 8a, 9a Sep 14-20

Scythrididae
*Species 1 8a Jul 16
*Species 2 8a May 13
*Species 3 7b May 7
*Species 4 9a Sep 20

Sphingidae
*Hyles lineata 1a Apr 8
Euproserpinus phaeton 2b, 3b, 5a Jan 29-Feb 26

Tineidae
Acrolophus variabilis 6a, 8a Aug 22-Sep 14
*Acrolophus sp. 1 2c, 3b Aug 11-Sep 4
*Acrolophus sp. 2 6a Aug 22
*Species 1 (Tineinae) 2c, 6a, 7a, 8a Mar 25-Sep 14

Tortricidae
*Bactra macopiana 3b Jul 11-Aug 11
*Cydia latiferreana 8a Sep 14
*Eucosma nr totana 8a, 9a Sep 14-20
*Eucosma sp. 1 9a Sep 20
*Eucosma sp. 2 8a Sep 14
Ofatulena duodecemlineata 7a Aug 29
Phaneta sp. 1 4a Mar 5

Diptera
Agromyzidae

*Species 2 1a, 3b, 6b, 7b, 8a, 9a Sep 6-Oct 5
*Species 3 3b Feb 26

Anthomyidae
Pegoya duplicata 1a, 2a, 3a-b, 4c, 6a, Jan 29-Oct 20

7a-b, 9a
*Species 1 7a May 7
*Species 2 3b-c Feb 26-Apr 22

Anthomyzidae
Anthomyza sp. 3b Feb 26-Nov 20

Assilidae
Cerotainiops n. sp. 7b Aug 29
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*Coleomyia sp. 9a Mar 25
*Comontella fallei 4a Nov 1
*Cophura timberlakei 4b Nov 1
*Cophura tunca 6a Oct 5
*Cophura vanduzeei 1a Oct 20
*Efferia albibarbis 3b Jun 2
*Efferia beneticti 8a Jul 16
Efferia candida 8a Jul 16
*Efferia deserti 6a, 8a May 3-13
*Heteropogon sp. 9a Sep 20
*Lestomyia sabulana 2c, 9a Mar 25
*Metapogon tricellus 4b Nov 1
*Stichopogon nr. fragilis 1a Sep 15

Asteiidae
Astiosoma aridum 7b May 7

Bibionidae
Philia orbata 9a Sep 20

Bombyllidae
Anthrax irroratus 9a Mar 25
*Aphoebantus desertus 1a, 2c, 4a Mar 5-Apr 8
*Aphoebantus marginatus 1a, 6b Apr 8-Jun 13
*Aphoebantus transitus 4b Mar 5
Apolysis druias 2d, 3b, 7a, 9a Apr 22-Sep 20
Apolysis sp. 1 1a, 1d, 2d, 7a-b Apr 8-Oct 20
Chrysanthrax pertusus 6b, 7b Jun 13-Aug 29
Conophorus fenestratus 9a Mar 25
Geron nigripes 1a, 1d, 6a, 7a-b, 8a May 7-Oct 20
Hemipenthes eumenes 1a, 2c, 9a Mar 25-Apr 8
Lepidanthrax inauratus 6b Jun 13
Lordotus luteolus 9a Mar 25
Mithicomyia antecessor 7a-b, 8a Jun 29-Aug 29
Oligodranes trochilus 4a, 9a-b Mar 5-25
Pantarbes sp. 1 2c, 4a, 9a Mar 5-25
Paravilla syrtis 6a-b May 3
Poecilanthrax californicus 6b, 7a Oct 5-12
Villa agrippina 1b, 3b-c, 8a Apr 22-Sep 6
Villa andrewsi 9a Mar 25
Villa arenosa 3b Jun 2
Villa sp. 7a Jun 29
*Species 1 1a Sep 6
*Species 2 8a May 13
*Species 3 4a Mar 5

Calliphoridae
Bufolucilia silvarum 3b Apr 11
Calliphora terrae-novae 5b Feb 19
Pollenia rudis 3b, 3d, 8a Apr 11-Sep 21
*Species 3 7a, 8a Jun 29-Oct 12
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Cecidomyiidae
Asphondylia sp. 1 6a, 7a, 8a, 9a May 7-Sep 14
Asphondylia sp. 2 1a, 2a, 3b, 4a, 7a, 8a, 9a Jan 29-Sep 21
Species 1 2d, 3b, 6a, 7a, 8a, 9a Aug 29-Oct 5
*Species 2 1a, 1d Sep 6-Oct 20

Ceratopoginidae
Culicoides sp. 1 1a, 7a May 7-Sep 6
Forcipomyia brevippenis 1a, 3a, 8a, 9a Sep 14-Nov 20
*Species 1 7b Oct 12

Chironomidae
Species 1 1a, 3a-b, 3d, 7a Apr 8-Sep 21
Species 3 3b, 9a Sep 20-Nov 20
Species 4 1a, 3d Apr 8-Oct 20
Species 8 1a Sep 6-Oct 20
*Species 9 1a, 3b Apr 11-Sep 6

Chloropidae
Olcella punctifrons 2d, 6a, 7a-b May 2-Aug 29
Siphonella sp. 3b Apr 11-Aug 11
Thaumatomyia rubida 1a, 2d Sep 6-14
Species 4 1a, 3a-b, 7a-b, 8a Feb 26-Nov 20
Species 5 3b Jun 2
*Species 6 1a, 3b Sep 6-21
*Species 7 1a Sep 6
*Species 8 6a, 7a May 2-7
*Species 9 1a, 2d, 7a Apr 8-May 13
*Species 10 1a Apr 8

Conopidae
Physocephala texana 3b Apr 11-Aug 11

Culicidae
Aedes varipalpus 1a, 3a-b Apr 11-Oct 20
Culex peus 3a-b Apr 11-Sep 21
Culiseta inomata 6a, 9a Sep 20-Oct 5

Dolichopodidae
Dolichopus consanguineus 3a-b, 6a Apr 11-Oct 5
Hydrophorus eldoradensis 3a Nov 20
Medetera sp. 1a, 7a Sep 6-Oct 12
Species 1 1a Sep 6

Drosophilidae
*Species 1 1a, 6a, 9a Sep 6-Oct 5

Empidae
*Species 1 3a Feb 26-Nov 20

Ephydridae
Ephydra halophila 3a-b Sep 21-Nov 20
Mosillus tibialis 1a-b, 1d, 3a-b, 6a, 7a Feb 26-Nov 20
Psilo olga 3a Feb 26
Species 1 3a Feb 26-Nov 20
*Species 3 3a, 6a Aug 22-Nov 20
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Heleomyzidae
Pseudoleria sp. 2a, 3b, 9a Jan 29-Mar 25
*Species 2 1a Oct 20
*Species 3 4c, 9a Mar 5-25

Milichiidae
Milichiella sp. 2 1a, 1d, 2d, 3a-b, 6a, Feb 26-Oct 20

7a-b, 9a
Muscidae

Limophora narona 7b Oct 12
Lispe sp. 1a, 3a-b Jun 2-Oct 20
Species 4 1a Oct 20
Species 5 1a, 3a, 8a, 9a Sep 6-21
Species 7 1a, 3b Sep 6-Nov 20

Mycetophilidae
Species 1 1a Oct 20

Mydidae
*Pseudonomo neuro 7b Aug 29

Otitidae
Euxesta sp. 1 3b Apr 11
Euxesta sp. 2 3b Jun 2
Euxesta sp. 4 3b, 7b, 9a Mar 25-Oct12
Meliera similis 3b Jun 2
Physiphora demandata 3b Apr 22

Richardiidae
*Species 1 7b Oct 12

Sarcophagidae
Blaesoxipha plinthopyga 1a, 6a, 7a-b, 8a Apr 8-Oct 5
Blaesoxipha omani 1a, 7a, 8a, 9a Aug 2-Sep 20

Scatopsidae
Coboldia fuscipes 3a-b Apr 22-Nov 20

Scenopinidae
Metatrichia bulbosa 2d, 6a, 7a-b May 2-Aug 29
Species 1 2d, 8a May 13-Jul 16

Sepsidae
Sepsis neocynipsea 9a Sep 20

Simuliidae
Species 1 7a May 7

Sphaeroceridae
Leptocera formosa 3a-b, 6a, 9a Feb 26-Nov 20

Syrphidae
Ceriana sp. 1a Apr 8
*Eristalis alhambra 3b Aug 11
Eristalis latifrons 3a-b Aug 11-Sep 21
Eristalis tenax 3b Apr 22-Aug 11
Eupeodes volucris 1a, 3a-b, 4a Mar 5-Sep 21
Mesograpta marginata 1a Sep 6
Platycheirus stegnus 1a Apr 8
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*Polydontomyia curvipes 3b Aug 11
Syritta pipiens 3b, 3d Apr 11-Sep 21

Tabanidae
Chrysopa discalis 3b Apr 11-Aug 11
Tabanus punctuifer 1a, 3a Sep 6-21

Tachinidae
Merochaetina sp. 1a, 4a, 6a, 7a, 8a Mar 5-Oct 5
Peleteria malleola 1a, 5a, 9a Feb 19-Apr 8
Species 1 9a May 13
Species 2 3a, 4a, 7a Mar 5-Oct 12
*Species 3 3c Jun 6
Species 4 1a, 3b Apr 22-Sep 6
*Species 5 1a Jun 6
*Species 6 9a Mar 25
*Species 7 3b Apr 11-Aug 11

Tephritidae
Trupanea jonesi 6a May 2
*Species 1 1a Sep 6
*Sepcies 2 1a Sep 6
Species 3 1a, 3a, 9a Sep 6-21

Therevidae
Thereva sp. 1 1d, 3a, 4b Mar 5-Sep 21
Thereva sp. 3 1d, 7b Apr 8-May 7
*Thereva sp. 4 7a May 7
*Thereva sp. 5 8a May 13-Sep 14

Tipulidae
*Dactylolabis vestigipennis 2c Jan 29
*Erioptera cana 3b Feb 26
Tipula sp. 1 1a, 2c, 7b Mar 25-May 7
Tipula sp. 2 1a, 2c Mar 25-Apr 8
*Tipula sp. 3 2c Mar 25
*Tipula sp. 4 1b Apr 8
Limnophila sp. 1 3b Jun 2
*Species 1 3a Feb 26
*Species 2 1a Sep 6

Trixoscelidae
Species 1 1a, 2c, 4c, 9a Mar 5-Apr 8

Hymenoptera
Andrenidae

Species 1 4a Mar 5
Species 2 3b Apr 11
Species 3 1a Apr 8
Species 4 3b, 8a Apr 11-Aug 11
Species 5 2c, 4b Mar 5-25
Species 6 4a-b, 9b Mar 5-May 13
Species 7 7b May 7
Species 8 1d Oct 20
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Species 9 4a, 9a Mar 5-25
Species 10 4b Mar 5
Species 11 6a May 2
Species 12 1a Sep 6
Species 13 4a Mar 5
Species 14 1a, 3b Apr 8-Aug11
Species 15 3b Apr 11
Species 16 3b Apr 11

Anthophoridae
Species 1 9a Mar 25
Species 2 9a Mar 25
Species 3 6a May 7
Species 4 4a, 9a Mar 5-25
Species 5 7b May 7
Species 6 6a Oct 5
Species 7 1d Oct 20
Species 8 3b Aug 11
Species 9 7b May 7
Species 10 7b Jun 29
Species 11 2c Mar 25

Bethylidae
Epyris sp. 3b, 3d, 6a, 7a, 8a Jun 29-Nov 20
Species 1 6a, 7a, 8a May 13-Aug 29

Braconidae
Species 1 1a, 6a, 8a Jul 16-Sep 14
Species 2 7b May 7
Species 3 1a, 7a Apr 8-May 7
Species 4 1a Oct 20
Species 5 7a Oct 12
Species 6 2c Mar 25
Species 7 6a May 2
Species 8 4c Mar 5
Species 9 1a, 7a Aug 29-Oct 20
Species 10 1d Oct 20
Species 11 2a Jan 29
Species 12 3b Apr 11
Species 13 8a Sep 14

Chalcididae
*Haltichella sp. 6a May 2
Hockeria 8a May 13
*Species 6 6a May 2

Chrysididae
Chrysis fuscippennis 3a Sep 21
*Hedychridium fletcheri 2c, 9a Mar 25
*Pseudomalus sp. 3d Sep 21

Colletidae
Species 1 7a, 9b May 7-13
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Species 2 1a Sep 6
Encyrtidae

Species 4 6a, 7b, 8a May 7-Oct 12
*Species 5 7a, 8a Jun 29-Jul 16
*Species 6 8a Sep 14
*Species 7 7a May 7
*Species 8 6a, 7b Aug 29-Oct 5
*Species 9 1d Apr 8
*Species 10 6a Aug 22

Eulophidae
Aprostecetus sp. 1 4a, 6a, 7b, 8a, 9a May 7-Oct 5
Aprostecetus sp. 2 8a, 9a Jul 16-Sep 20
Zagrammosoma americanum 7a May 7
Species 1 1a, 3b, 7b, 9a Apr 8-Sep 20

Eupelmidae
Species 1 2d, 6a Sep 14-Oct 5
Species 2 7a May 7

Eurytomidae
Eurytoma complex 1a-b, 3b, 7a-b, 8a Apr 22-Oct 20
Rileya sp. 1a, 6a, 7b, 8a, 9a Apr 8-Sep 20

Formicidae
Camponotus semitestaceus 2a, 2c, 3b Jan 29-Nov 20
Crematogaster mormonum 6a, 8a May 13-Oct 5
Dorymyrmex bicolor 1a Feb 12-Oct 12
Formica pilicornis 1a, 3a, 3d, 5c Feb 19-Sep 21
*Formica subpolita 3d Sep 21
*Iridomyrmex pruinosus 1d, 3a-b, 3d, 6a, 8a Apr 8-Oct 5
*Leptothorax rugatulus 1a Feb 12
Messor pergandei 4c, 6a-b Aug 22-Oct 5
*Monomorium minimum 1a, 4c Feb 12-Mar 5
Myrmecocystus mexicanus 6a, 7a, 8a Jun 13-Oct 5
Myrmecocystus mimicus 2a, 2c, 6a, 7a, 9a Jan 29-May 22
*Pheidole hyatti 3a, 5c Feb 19-26
Pogonomyrmex rugosis 1a, 2a, 2d, 3a, 7a-b, 9a Feb 12-Oct 12
Pogonomyrmex californica 2c, 3a-b, 4a, 6b, 7a, 8a, Mar 5-Nov 20

9a
Solenopsis xyloni 3a, 6b, 7a-b Feb 26-Nov 20

Gasterupidae
*Gasteruption nevadae 7a May 7

Halictidae
Species 1 3b Aug 11
Species 2 1a, 3b, 6a, 7a-b, 8a May 7-Oct 5

Ichneumonidae
Compsocrytus sp. 4b Mar 5
Species 1 2c, 9a Mar 25
Species 2 1a, 6b May 3-Oct 20
Species 3 2a, 4a, 6a Jan 29-May 2
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Species 4 2c Mar 25
Species 5 6a May 2
Species 6 9a Mar 25
Species 7 9a Mar 25
Species 8 2c Mar 25
Species 9 2c, 4a Mar 5-25
Species 10 1b Oct 20
Species 11 1a Sep 6
Species 12 1a Apr 8

Megachilidae
Species 1 2c, 3b, 6a, 7a-b Mar 22-Aug 11
Species 2 3b Apr 11
Species 3 1a Apr 8
Species 4 7a May 7
Species 5 1a Apr 8
Species 6 9a Mar 25

Mutillidae
Chyphotes melaniceps 7a, 8a, 9a Jul 16-Aug 29
Chyphotes nubeculus 1a Sep 6
*Dasymutilla phaon 1a Jun 6
*Odontophotosis inconspicua 1a, 7b May 3-Sep 15
Sphaeropthalma blakei 3a, 8a Jul 16-Sep 21
Sphaeropthalma sp. 1 3b, 8a, 9a Apr 11-Aug 2
*Species 1 7a, 9a May 7-Sep 20
*Species 2 7a, 8a Jul 16-Sep 14

Mymaridae
*Species 1 6a May 2

Orymyridae
Species 2 6a Oct 5

Perilampidae
Species 1 3b Apr 11
Species 2 7b May 7

Platygasteridae
*Imostemma sp. 6a May 2-Oct 5
*Platygaster sp. 2d, 6a, 7b, 8a May 7-Oct 5

Pompilidae
Anoplius imbellis 1b, 3b, 7b, 8a Jun 13-Sep 6
Anoplius yucatanensis 3b, 7a-b, 9a May 7-Oct 12

Pteromalidae
Species 1 2d, 3b, 6a, 7a-b, 8a, 9a May 7-Nov 20
Species 2 6a, 7a, 9b May 2-13
Species 3 1a-b, 1d, 4a, 7a-b, 9a Mar 5-Oct 20
Species 4 1a, 6a Apr 8-Oct 5
Species 5 6a, 7a May 2-7
Species 9 1d Oct 20

Scoliidae
Campsomeris plumipes 8a Jul 16
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Trissolcus sp. 8a Jul 16
Sphecidae

Ammophila alberta 1d, 7a, 8a May 13-Jul 16
Ammophila placida 2c, 7a Mar 25-May 7
Ammophila pruinosa 6a, 7a, 8a, 9a-b May 3-Oct 5
*Ammophila wrightii 6b May 3
*Anicistroma sp. 6a May 2
*Aphilanthops hispidus 7a May 7
*Astata nubecula 6a May 2
*Belomicrus eriogoni 2d May 13
Bembix americana 3b Aug 11
*Bembix sayi 1a Sep 6
*Bicyrtes capnoptera 3b Aug 11
Cerceris np. 2 1a Apr 8
Diondontus sp. 1a, 3b Apr 8-Jun 2
Entomognathus sp. 1 3d, 7a Jun 29-Sep 21
Entomognathus sp. 2 3d Sep 21
Fernaldina lucae 8a Jul 16
Microbembix argyropleura 7b Aug 29
*Mimesa cahuilla 6a May 2
*Ochleroptera sp. 7b May 7
Oxybelus argenteopilos 3b Apr 11
Oxybelus sp. 1 1a Sep 6
Podalonia deserticola 1a-b, 5b, 7a-b, 8a, 9a Feb 19-Oct 20
Prionyx parkeri 7a-b May 7
Sceliphron caementarium 3a Sep 21
Sphex ashmeadi 6a Aug 22
Steniolia duplicata 1a, 3b, 7b, 8a, 9b May 7-Sep 6
Tachysphex sp. 6a Jun 13
Tachytes erimineus 7a Jun 29
Tachytes sp. 3b, 7b Aug 11-Oct 12
*Trypoxylon aldrichi 6a May 2

Tiphiidae
Species 1 3a, 6a, 7a, 8a, 9a May 3-Oct 5
Species 2 1a, 3b, 6a, 8a, 9a Aug. 2-Oct 5
Species 3 7a, 8a May 23-Jul 16
Species 4 6a, 7a, 8a May 7-Aug 29
Species 5 6a, 8a, 9a Jul 16-Sep 14
Species 6 1a, 3b, 6a Apr 11-Sep 6
Species 7 6b May 3
Species 8 1a, 3b, 7a May 7-Sep 6
Species 9 1a, 8a, 9a May 13-Sep 6
Species 10 8a Jul 16
*Species 11 4b Mar 5

Torymidae
Species 3 1a, 3b, 6a, 7a, 8a Apr 22-Oct. 12
Species 5 9a Sep 20
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*Species 7 7b, 8a Oct 12
Vespidae

*Ancistrocercus lineativentris 2c, 9a Mar 25
Eucdynerus annulatus 8a Jul 16
Eucdynerus sp. 1 1a, 3b, 8a Jul 16-Sep 6
*Eucdynerus sp. 2 3d, 7b, 8a, 9a May 7-Sep 21
Leptochilus electus 9b May 13
*Leptachilus propodealis 6b May 3
Leptachilus sp. 7b, 8a May 7-Aug 29
Polistes fuscatus 3a-b, 3d Aug 11-Sep 21
*Stenodynerus pulvivestis 1a-b, 3b Apr 11-Oct 20
Species 1 7a May 7
*Species 2 7b Aug 29
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